Functional expression of the norepinephrine transporter in cultured rat astrocytes.
We assessed the functional expression of the norepinephrine (NE) transporter (NET) in cultured rat cortical astrocytes. Specific [3H]NE uptake increased in a time-dependent manner, and this uptake involves temperature- and Na+-sensitive mechanisms. The Na+-dependent [3H]NE uptake was saturable, and the Km for the process was 539.3 +/- 55.4 nm and the Vmax was 1.41 +/- 0.03 pmol/mg protein/min. Ouabain, a Na+-K+ ATPase inhibitor, significantly inhibited Na+-dependent [3H]NE uptake. The selective NE uptake inhibitor nisoxetine, the tricyclic antidepressants desipramine and imipramine, and the serotonin and NE reuptake inhibitor (SNRI) milnacipran very potently inhibited Na+-dependent [3H]NE uptake. On the other hand, GBR-12935 (a selective dopamine uptake inhibitor), fluvoxamine (a selective serotonin reuptake inhibitor), venlafaxine (a SNRI) and cocaine had weaker inhibitory activities. RT-PCR demonstrated that astrocytes expressed mRNA for the cloned NET protein, which was characterized as neuronal NET. Western blots indicated that anti-NET polyclonal antibody recognized a major band of 80 kDa in astrocytes. These data indicate that the neuronal NET is functionally expressed in cultured rat astrocytes. Glial cells may exert significant control of noradrenergic activity by inactivating NE that escapes neuronal re-uptake in sites distant from terminals, and are thus cellular targets for antidepressant drugs that inhibit NE uptake.